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crHIV-1 super-infection of /Ircells

HIV-1 nef downregulates CD4 thus not allowing for HIV-1 superinfection.

But crHIV-1 can infect a cell multiple times since it does not encode nef.

For simplicity, we have limited our consideration to the case of crHIV-1 dual infection
(i.e. superinfection of 2 crHIV-1).

We consider 2 variations of super-infection:

Model 2 where superinfection produces a different species of dually infected cell, a cell that
has altered P and D values.

Model 1 (superinfection leads to I, cells)
T=A=dT-kVT—kV;T
I=kVT-81

Iy =kVyeT—dIp —kVIp—kVply
Iy =kVplp —dIvy —kV I
Ip=kVIp+kViIp—-6'Ip
V=nsl+Dné'Ip-cV
Ve=P2Dné'Ip—cVy

The schematic below describes Model 1.

Printed by Mathematica for Students



Weinberger, Schaffer, & Arkin (2003).nb 5

Productively

Infected Cells / CD4+T
. lymphocytes
() HIV-1 Virus
n
R\ X ———
o ) X i
Dno’ Kk o
o
P’Dné’ crHIV-1 ‘
‘ Therapy Virus
8’ T (Vo)
¥* * * T
@ N s
k ,
Dually Infected
Cells (Ip)
k
k
d
Therapeutically
Infected Cells (I;)
Results from superinfection Model 1 are identical to Egs.

1-6.
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Model 2

(superinfection produces a different species of
dually infected cell, a cell that has altered P and D values)

T=A-dT—kVT—kVyT
I=kVT-51

I =kVyT—dIp —kVIp—kVyIp

Iy =kVplp —dIpy—kVIp
Ip=kVIp—6'Ip

Iy =kVIp-6"1Ip
V=nsl+Dns'Ip+Dynd"Ip,—cV

Vi=P*Dné'Ip+QR2P)*Dyné"Ip, —cVy

since there are 2 copies of the crHIV-1
genome in Ip; cells

P 2P

and

D D

where

D D, =2D and 6" = D, &

The schematic below describes Model 2.
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Results from superinfection Model 2 show significantly improved HIV-1 set point
reduction compared to Egs. 1-6.

Thus, crHIV-1 superinfection, which is likely to occur, improves therapy and
Egs. 1-6 appear to be a lower limit of therapeutic efficacy.
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